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- : STUDENT MEDIATING RESPONSES IN TEACTING EFFECTIVE^SS: 



^ ^ AN INTERIM BEPQRT.a . . -/ 
Walter Doyle 
North Texas StatQ University 



The project on student mediating responses was .initiated 
* in response to a need within the teachi^ng ef f eCtivenesj|^vf iel^" 
for interpretive models th^t incorporate features pf the 
cl^issroom setting. In these brief remarks I wi^ll attempt to 
describe the nature of the project, summarize somje. of the core 
elements of the student mediating response model ^tha.t is 
merging from the analytical work, ^and' discuss sqme^of the 
preliminary .implications of the model for current topics in 
t^ching , effectiveness research. Since part of the analysis 
is still being conducted, the present formulationa are nec-» 
' essarily tentative. ■ ^ , • 

Nature. Qf the Project ^'^'^ 

i ■ . ' ' ' ^ — r— y ^ ^ 

The project is organized around three broad arefts of^ 

• - . *" 

cdncexn: (la) ^ student information-processing responses; 

- '/ \ ^ • * • ^ ^''^ ' i ' ^ ^ ' 

(b-) demand .chj^racte^istics of the classroom environment; and 

(c) effective teaching. The central activity of the project 

is the Kjonstructiptf of <a conceptual model that integrates. 

these three areas in terms of tke student processes that > 

» mediate teaching effects *in classroom sitings. j^J^i-s con- 

ceptual Vodel i^s being designed^ •primar:^ly aa.^ a descriptive - . 
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framework for. understanding how classroom effects occur^ 
.This descriptive f raTnework , in turh, is beiflg used' to tpr- 
mulate questions for further research on* effective teaching. 

The model-bfiilding activities of the pi»oject are grounded 
in a comprehensive review (^ research and theory, on studfipt 
variables in instruction. Information ,is Toeing selected prl- 
marily fVota six.dqmains: (1) prose "learning research; (2) 
instructional psychology; (3) student behavior research; ,(4) 
student perception research; (5) classroom process, studies; 
and (6) ^reading. During the^course- of the project, the. 
review work has tended to -f ocus oH naturalistic studies- of 
clasferooms and oi|^ experimental research on cognition, since 
these two areas have provided the most fruitful sources of 
relevant data and conceptualizations. The developmental 
literature has also beeii examined to account for student ' 
mediatfUg processes at different age levels v ' 

It is Important to emphasize that the review pha^e 'of 
the work Is Necessarily selective, given the range of potjSn- " 
tially relevant information. This«selectivity is guided fi^|'\ 
^by an overriding inteirest in accounting for teaching effects ,V J 
in classroom ^settings. The emphasis, therefore, is on .the ' «' 
diistlnctive features of classroom systems, and how they imiiinge>^ 
upon student learning. Attention Jfe ajlso focused, primarily oii/ , 
the "academic outcomes of ^earning from classrooms.- Tffe bla^S- v 
r6om, in other words, is being viewed as an academl*<5 system; 



^Ithougb it is recognized that this is a somewhat restricted 
approstch to classropm effects. FinalJ^y, cause-ef feet , relation- 
sfhips in "classrooms' are being viewed as information resources 
whidh students can use to accomplish classroom tasks. This 
approach to causality differs, of course, 'from the more 
common reliance on reinforcement and/or practice effects to \ 

explaih learning in classrooms. ^ 

? V ^ ■ ^ 

' Several problems are encountered in attempting to con- . - 
ceptualize student mediating responses in teaching effective- 
ness. First, very little information is available .concerning 
student processes in classrooms. '>The bulk of the process 
research in classrooms has focused- on teacher variables. Second, 
much of what we do know about students tends t6^e at best a 
gross indicator of m^iating processes. Data about attention 
^rates or "time on task" or about various aptitude pr style ^ 
variables measured by paper-and-pencil tests are of Islmited 
utility in specifying the information- processing I'esponses . 
that mediate classroom learning. Finally, much^ of the experi- 
mental research on media t:|.ng processes in learning and cognition 
is conducted' in settings th^t differ substantially* from class- 
rooms. Research oii prose learning,^ for example, deals with 
written materials in ^isolation from. classroom contexts. The 
attempt to build a conceptual^f oundation for research on stu- 
dent processes in classroom settings has required, ttveref ore, 
reasonably intense ahalytical bffort and'sever.al blind leads 
have be^n unwittingly purs.ued. . . • 
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Toward ra Model of Student Mediating Responses 

, . student mediating responses unique to classroom settings 

are being identified by an analysis of the interaction of 

environmental^ demands and inf ormation*-processliig capabilities. 

-rThe format for this model-building dimension Of 'the project 

can, be def ined in te^s of three components: Q.) describing, 

ol^ the basis of naturalistic •data, the demaaU structure of 

classrooms; (2') specif ying,^sing a combination of rational 

and empirical task analyses, some of the student Information- 

processing capabilities necessary to meet these demands of 

the classroom environment; and (3) .del i neaping some* of t|ie 

ways in which meeting classroom demands inf luences\what ^stu- 

' ^ ' • ^ ' \ • . 

dents Ifearij. In what follows I will attempt ta explicate . 

jnoxre fully how this model-buildiQg process Is donducted and 

illustrate some of the preliminary results^. , - 

Tasks arid Activities in Classl*o6ms . * 



The infox^mat ion-processing demand^ that classrooms make 
on stud6nts are- embedded ''in the events that occur* in -these 
settlings. It has become inx^reasingly njlear that the event 
structure^ of classroom ^enVironnlents can be studied from two 
persp^tives: (1) activities;'^ and (2) tasks.'. In the iden-- 
tifica^tion of student mediating, processes, the study of tasks 
is more^ fruitful) for reasons that will be given shortly. 

The concept of activities, qr^what Gxmp (1967, 1969) lias 
called "segments," is used to designate the bounded' units^of 
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teacher' and stifdent behav\or that recur in classrooms^ 
e.g.^ seatwor^, spelling test, small-group disQUssioji, 
lecture, recitation, reading. These segments define, in 
ot*ber wprds, what teachers and students do in classrooms. . 
^ There are, of course, internal structural properties of 
se^ents and thpse intra-segment structures influence 
behavior (Bossert, 1^77; Gump, 1969; Kounin, 1977). That 
is, systematic differences in teacher and' student betfavior 
are asspciated wit'h different activities, for example, 
activities that involve sharing of information or materials 

among^ students obviously result in different patterns of* 

^~ ^ • . ' ' • 

interaction and disruption from those- in which students 

*. ^ 

work Independently. In addition, there is an inter-segment/ 
structure that def ines the routines of. a' given classroom 
,(see Smith & Geoffrey, 1968), e.g., spelling tests are on, 
Thursdays after lunch, math always, follows languag'fe, and 
so on. At a more macro-level, there are presumably different 
activity structures characteristic of ."open" and "6onventlohal 
classroom organizations. Finally, Gujnp (1969) hast called 
particular attention to the transitions beti^een act;Lvities 
as critical points in the mknagement of classrooms. 

• \Activity segments^ in classrooms are inherently fascina- 
ting to study andv appear to Jiave consequences for incjldental . 
outcomes of schooling such as Interpersonal af iflliation and 
moral socialization (see Bossert,, 1978; Westbur,y,* 1B78). The 
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concept of activity would seem, l^wever, to h^ve limited 

utility in accounting for the precise nature of academic 

» " * " ' * 

achievement and the ways 'in which students prdtees^ infcSr- 
iiation in ^lassrooma. The concept of taski on the other 
hahd, has been more useful in^the analysis of student • . .. 
mediating responses. . ' / 

As defined in the present praject, a task consists of 
(a) a goal and (b) a set of operations necessary to' reach 
that goal. A task, in other words, designates that struc- 
tural unit of the environment that has consequences for the 
individual* For academic tasks,, the goal is defined by the 
'performapce-'grade exchange in a pa;rticular classroom (see 
Becker, Geer, & Hughes, 1968). The situatipnally-def ined 
objective, in otheo* words, is to acquire- thpse pe;rformance 
capabilitiesv that- have the greatest lAkelihpod of y^eceiving ■ 
a positive eval^iation by th^ teacher. The degree of success — 
that is, a favorable performance-grade exchange — for^a student 
jhiterested in academic tasks depends upon his ^r her interpre- 
tation of the perfomance capabilities required and on; the 
way information ^is proce'^ed ±x^ preparation for the occai^ion 
in which performance assessment is made. (For a more detailed 

discussion of classroom tasks, see. Doyle, 1977)'. 

4' ' ^ • • ^ . 

(There *are, of course, nonacademic tasks in\classrooms 

^. . ^ . ' ' ' ' ' ::' 

(e.g., impressing the girls, irr;Lt4ting .the teacher, etc.) 
and not all students choose to participate in.iacademip tasks. 



Although important for understiJKding classrooms, non- 
academic tasks are^eyond the (Scope of the present dis- 
cussion.) } ^ " ^ 

A bri^f illustration might help to^ clarify the concept 
of academic tasks. If for example, students- in a particiilar 
classroom are required to recognize the gist of information 
'(stories, essays, etc.) prese»ted during instruction, th.en * 
,it is possible to meet this re4uiretarint by procesising the 
information for general meaning. This.processing of infor- 
mation' for meaning or comprehension involves a' step called 
"semantic integration" in which the details O^f the text as 
well as inferences poss^le froih the text are subsumed under 
a general semantic framework or schema « (see BransitordV Hcr 
Carreil, Franks, & Nitsch, 1977; A. L. Brown, 1975; Paris, 
1975; Spiro, 1977). If,^ on the other hand, accomplififhing 
academic tasks in a part^icuiar classroom requires verbatim, 
reproduction of information presented during instruction, 

then the information must be prpcess^ed in a way that retails 

> 

the distinctive, episodic • Character of the original text. 
Students mu^t,* in oth^r words,* resist semantic, integration . 
to avoid intrusion errors resulting from ^inferences that were 
possible from the text but were not actuallsr preisent. This 
argument suggests that under some task -requirements ,r' pro- 
cessing information for comprehension will interfel^e with^ 
task accomplishment; At least it is important for students 



to know whether they e^tf being required- to learn a, generator 
set (Shaw & Wilson,' 197Q) froli which answers can be - derivid • 
at A later occasion or to memorize specific answers that 
must be reproduced when requested. ' 

Much of the fnformataon available from classroom obser- 
vations is concej^ned with activities, rather than academic 



task structures. 4^ This siti^tion is reasonably , <K)nsistent 

with ihh traditional empha^ip on teachers in classroom ^ 

research. ' Teachers are preoccupied with^ activities- in class- 

rooms, and teacher- educators V^e* preoccupied -with preparing • 

fcandidates to perform these activities. In several respects, 

the task of the teacher ii?/tq l^mplement^activities ii/class-, 

rooms.' If ^ one is interested in\teaphers, then understandably 

one is interested in,actiivities.\ An analysis of student 

• • - \ ** 

mediating i^esponses, however, requires^a different view of 

events in classrooms. For students, the demands of the class- 

room environment operate in large measure through the academics 

Ipasks they *ehcounteir in this setting. To the extent that; tasks 

operate independen/tly bf act ivities-f-ja .point to be discussed* 

more fully later — then there is lit^t:(.e reason to expect ;that 

the study of activi^ties will give reliable information about 

■ ■ • . ' • - A 

how teaching effects occur. A 



Tasks and Outcomes \ 



The study of academic task structures gives some insight 
int6 what students learn from clasi^rooms. < At a basic level, 



exposure to content pbviously inf ^ue^es tjtie degree to whictr m 



a student 1^ familiar with a particular element of subject 
matter. Thus, Walkjer and Schaf farzick (1974) argue that 
incl^usion and emphasis account for ddffereflt outcomes among 
alternative curricula w^jLthin the same disciplin6\ But at 
a more refined level, how students process subject matter, 
would appear«to be influenced by the structure of academic 

t£^sks within a curriculum. For example,^ studies of cognitive 

/ . »■ * ' 

pref erence-7a measure of student attitudes toward wa:y& of 

* • ■ ^ 

processing information — suggest that this outcome is syfite- 
matically, related to the information-processing tasks ^characr- 
teristic of .a particular curriculum (see Tamil;, 1975; for a 

review of ^measurement*^ problems in thi^ area, -see S. Brown, ^ 

^< ^ > ♦ 

^1975 )• In a more direct mea^uret'bf information-processing. 

ca|iabilities, Greeno and Mayer (Greeno, 1972; Mayer, 1975, ^ 

1«77; Mayer & Greeno, 1972) found" ttiat different cognitive 

\ ' • ^ , ' . . 

structures were established l)y.* instruetionar metHods that ' 

required different operations with the 3ame content* In ^ ' ; 

*■ < ' . ° ^ 

the language of the present discussionT the, demands engen- 

dered ^b^r a particular set of academic task&L ^'ii^luence wh^t , 

the student is capable of doing with subject. matter. * , 

A very clear picture of the effect of /task structures 

on outcomei^ is contained In Barr's (1975/ study of- reading 

> ■. f 

strategies used»by first graders/ To study reading strategies, 
BaTr examined the substitution errqrs, pupils made when , - 
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encountering unfamiliar ^ords dn text^. Pupils taught by the ' 
sight-word method substituted *words from the sample- pf reading 
words contained in the instructional materials, made^ few non- 
werd responses, and showed little letter-sotind coi-respondence^ 
"^n attempts to identify unfamiliar words. Pupils-. taught by 
a phonics method made more non-word or. part ial-wordl responses,' 
showed. high letter-sound correspondence in making substitutions 
and substituted words not contained in the insttuctionar mate- 
rials. These results would seem to be strong evidence that 

: ' . ■■ ^\ 

the way stiideats process information is^cqnsistent with the 

' ■• 

^performance-grade exchange defined by a. particular instruct* ' 

: ^- . ' ^ ' ' < . - . ' ^ 

tional method* As further support, J5arr also found tha*s 

students who entered instruction witbr a strategy inconsistent^ 

with the iinstructiona^l , emphasis tended, to' mocftlfy their "strategy 

to match that requij^edidwr the method .with ;whicli they were ' ' 

taUght. Students leaflBBa, in other words, to process infor- 

mation in- ^ way that generated response^ consisteixt w;ltK^ the 

demands of the classroom tasks they experiejatce^j^ 

Bar r. found that eQlectic methods (combinati'ohs'^^oi sight?-'w6rd /# 

and phonics^ did hot result pLn* the development of parallel' 

Word identification strategies* ^ -Rather , "pupl;ls adopted a 

strategy consistent with the initial instructional ,emjyhas is. 

TliiS finding suggests tl/at student' formulate information- 

^ ' ' ■ . ^ ^ 

proce,*sslng strategies early and these strategies persist ^ at 

' least in a' setting that tolerates murlttple forms of responses 



in the perf pnnarice-grade exchange . Additional research on 
the per&istence and change X)f information-processink^strat- 
egie^ and the conditions which ^volee these changes would 
give important; insights into' how task structures operate. - 

There. is also evidence that " classrooms affect Outcomes 
in subtle ways that are almost independent of instructional 
method.. Thdre are effects, 4n other Vords, associated with 
accomplishing academic tasks under clabsroom conditions. 
The argument goes as^ follows. Greeno (1976), using a 
logical task analysis, has mapped alternative solution 
'strategies for problems involving fractions. Such problems 
can be represented in ^et-theoretic terms, geranetric or 
spatial terms, or purely numerical terms. Each representa- 

' - :■ • ■ ■ ' ' ' - ■ • > , ■ ' 

tion produces the same answer (i.e., is reliable), ,but ' . 
^representations differ in terms of the.. number, of steps and * ' ' 
the 'type of cognitive activity required to genei;^te a solu- 

tion.' The numerical representation of fraction problems, for 

, , ' ' > '> . ' • ' "VT" 

example, can be. reduced to a series of compiifational steps 

that can, be comple.ted with little understanding of. the nature 

<of fractions. Different problem representations can be studied 

in, terms^ of their instructional efficiency* (which represonta- 

tion can. be learned faster), theij: apiylication efficiency ' ' 

(which representation can be more readily, applied to "real 

world" problems), the jLr efficiency for further learning 

(which representation makes it easier to learn other concepts 



0 
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related to fractions)., and their production efficiency 
(which representation generart^iT^nswers f aster) • 

For present purposes-/ these .cognitive representations 
of solution strategies become, especially signif icant^n 
interpreting research on how students solve ari thematic 
problems. In studies of the solution strategiejs pupils , y 
actually used, Resnick a^d' her associates' (Resnick, 1976; 
Groen & Jlesn^.ck, 1977) found lhat pupils transformed infetruc 
tfonal routines which were ea^y to articulate, represented 
the structure of the subject ^matter, but w^re cumbersome 
for generating ^answers, into production routines whicii were 
difficult to articulate' but mor,e efficient in generating 
solutions. For exp^mple, after completing several problem 
sets, e'tudents learned to add smaller numbers to larger 
numbers even though they had, not been tjaug'ht to follow this 
procedure (and in all probability did not know this algo-* 
rithm prior to instruction in addition). The solution 
strategy was devised, in other words, from direct and 
repeated experience with the content. In addition, the , 
solution strategy students devised ,was consistent with . 
demand for high production efficiency, a demand engendered * 

- V, * 

by the requirement that students complete a rela'tively large 
number of practicfe problems within a reasonably restrlpted 
time period. J ' - 

Resnick ys findings suggest t^ikt in accomplishing class- 

^' ' . 

room tasks students are inclined to select fi'om among Greeiio 



• , - ^ 13 ■ 

, ^ ' : * 

.problem representations those which are reliable and high in^ ' 
production efficiency. Other representations -which may^Jje 
more useful for understanding or learning mbrte about the . 

^content are likely to bi^ abandoned if the^ l^ack production 
efficiency. Indeed, problem representations which are cm- . 
berson for generating answers mky well iihcrease. the likeli- 
hood of errors. ,Thus, cumbersome. solution strategies might 
increase the probability of an unfavorable performance-grade 
exfcbange and hinder the accomplishment of .classroom tasks. 
One final example illustrates even, more dramatically 

the ways in which' students tranjsform instructional represen-, 

» 

tatibns of subject matter intp solution ^strategies that are 
pliable but hardly efficient on any criterion. In a series 

• ' ' * • " 

Of careful and intensive interviews with students, Erlwanger 
*(1975^ discovered students Who were successful in accomplishing 
classroom tasks but who had f undamentally:^rroneous concep- 
tions of mathematics. The students had, in other words, devised' 
wayS'Of getting, correct answers that, worked 9nly for a very ^ 
limited range of problems, violated basic assumptions in 
mathematics, and reflected little understanding of mathemat- 
i'cal principles. An illustration of this *;ind of strategy— 
Erlwanger 's examples are considerably more bizarre — involves 
the use of "counting pointis" (a "4" has four counting po'ints 
at the ends of the, lines) on numbers to add. The system is 
highly reliable but hardly efficient or useful for learning 
how to ''add. 
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In svumnary, -analysis of the relationship between class- 
room tasks and outcomes suggests that what students knbw 
about academic content is embedded in the tasks; -th.eV encounter 
in classroom settings (Bossert, 1978,. makes a similar point 
.with reference to classroom activ'ities) • If . we are to under- 
^tand the nature of academic; achievement , then it is necessary,, 
to learn more about /classroom task structures. ^ It is even " 
likely that some .outcomes, especially if defined in terms of., 
cognitive operations rather than simply in terms of the answers 
students produce, are very difficult' to achieve under condi- 
t ions in which classroom tasks are accomplish^ ^ 
Tasks and Cue Resources \ . . 

In addition to the matter of outcomes, tlje study of 
classroom- tasks provides insight into how students utilize 
cue, resources available in the classrbom enyironment . Tlie~" 
details .of this analysis have been presented ^tlsewliere (Doyle,/ 
1977) and therefore will only be sutonari^ecl 4i^e. The basic- 
argument is that knowledge of the task structure serves as a 
guide to navigate a classroom environm^t, to select and \^ 
interpret the various information sources x>pera ting' xit any 

one time .in a setting. StimuJjL that provide students with 

\ ' 

information about the nature of the/peff ormance-rgrade exchange 
or the operations' th^t need to be used to generate appropjc^iate 
performances w^.11 be of particular importance for accomplishing 
classroom ta^ks. ' . 



Jf actlyities define what teietchers .i^nd students do in 
.classroops, task ^structure defines the situational meaning 
of t|fese segments j^or- students . interested in a favorable 

exchange of performance for gradea. In this sense, the 

* ^ ' ' . ' • 
structure of tasks.^r6vides a gvenefral semantic network or 

^ • \ ' * ' \' . 

schema (See Anderson, 197^; S.chank & Ableson, 1977) for the 

^ % ^ ' ' ^ . ' . • • ^ 

academic system of a clasi?room*. It is, in other words, the 

^ ****** 

overall framework, or ,scaf Splding,^ for processing inf ormfijfelon 
in classrooms and specifies, iij academic terms* at lepist, the 
functibnal properties, (see Hjrmes,M977) of classroom activities, 
A study of 'activfty segmentk'-mlgl^t report, for instance, that - 

a studeijt spent x amount of time reJ^ding a book. An analysis ' 

• f '» ' . , • " » • . 

of the academic task structure operating in that classroom, 
would enable predictions about what the student learned as a 
•result of reading, ' 

The effects of ta^k strictures on how students utilize 
infonnation resources can be illustrated with some research c 
data\; f rpm the field of prose learning'. Meyer (1975, 1977), 
for instance, found in laboratory experiments .that the fjontent ^ 
structure of a prbse passage dnf luenc6<l what was^i^emenibered 
from the passage. Concepts high in the content structure* » 
were recalled better than concepts low in the hierarchy^. 
Under instructions to learn Vhe passage, readers[' used the 
content ^truciure as a guide to extract information from 
the text. ' Pichert and Anderson: (1976) foUnd, hpwever, that 
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more explicit task instructions counteracted text structujpe 
effects: su^ects remembered items specified in the task ^ »\ 
instructions better tban items defined by the content hierr- 
arcby of the text.' Such findings suggest, that when written [ 
materially are embedded in classrooms, the classroom task 
structure takes precedence over the text structure in deter- 

^mining what information is processed by students. This 
might explain hojv children can appear to Viearn" (i.e., 
accomplish classroom tasks) from mstterialg' tha^ because of 
log^.cal operations (MacGinttie, 1976) or syntax (Gammoh, 
1973) are beyond their capabilities. ' 

Some limited evidence for the effects of classroom 
tasks on. the processing of information in classrooms, is can-^ 
stained in a recent repbrt by Kintsch and Bates ^(1977) . They 
studied the effect of the content .structure of a classroom 
lecture (cjirllege- level psychology) on short- and long-term^ 
memofy for the inforioation contained in' the lecture. The 
patterns of student recall did not conform to predfctions 
based on Meyer's (1975) findings: students rememberedLmqre 

* concepts than simplj^ those high in the content structure of 
the-^lecture. Apparently other structural guides were being 

^utilized by students to select and encode infornjation from 
the lectur^e. Alt,hough Kintsch ajid Bates did not explain 
their findin^« in this way, it would seem that knowledge 
of the classroom task structure .would liave given some clue 
concerning the strategies students' used to process the lectyr 
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* ^ The aaalysis of cue utilization suggests that the cont- 



cept oi ta^k structure is a useful foundation on^ which to 
l)uild a trea;tment theory for classroom res^rc^. It is, 



in» other words/ a way. to^ account for, how classroom ;eff€|Cts 

occur,. According to this theory, what a student learns * 

depends on the operations he,tor she performs accom^ 

plishing tasks defined by the 's^cademic system of a classroom; 

Utilfzation of information resources ^^ould seem to depend, : 

in turn, on a student's perception of the way in which the 

resource is related to task accomplishment. Teapher praise, ' 

for example, will affect ieai:ning to the extent that it 

communicates informatiod useful in accomplishing academic 

tasks in a particular setting. 

Tasks and Student Participation 

Implicit in the foregoing ^discussion is *the premise 

that tasks exist independently of 'activities in classrooms. 

A teacher cacn, for instance, require verbatim reproduction 

of previously encountered solutions and yet* fill classroom 

time with a wide variety of activities. Similarly, thp 

same ^ task structure can operate in both "open^^ and "coiven- 

tional" classroom organizations. Task structures, in . 

♦ » 

other words, can function across individual lessons* and * 
are^ o:^en constant for an entire semester. The previous 
analysis suggests that in comparing settings with different 
activity segments but equivalent task ^structures, it is 

• ^ 1 . 

reasonable to expect little difference /in vha^ is learned. 
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Prom a different perspective*, not all activities in a 
classroom are necessarily ta^ks. A. task,- in the academic ^ 
serise^ as it being used here, exists ^whenever a performance-* 
grade exchange- is in operation. The task, structure is therefore* 
,closel^,qoan§cted w^ith the evaluation systejn In, a classroom 
(see JdjCk^on, 1968, qn. prevalence of ^valiiatioh in classroom • 
environments). Teachers are, hoj\^ever, typically vague on 
the question of .whether an activity ts a task. When asked, 
for instance., if the material being discussed is going to 
be on the' test, most eicperienced teachers are ambig!Uous: 
"Lt would' be well if you knew it," This ambiguity often 
retains the guise of a classroom task for an activity that " 
is not part of the performance-grade exc4i|L^ge. Teachers also 
frequently invoke task-related consequences (e.g. , threats - 
of lower grades or additional tests) to secure participation 
WLn activities. . . ^ . 

This pattern of teacher behavior, together with ^^he * 
previoug analysis of how students utilize cues in classroomsji' 
suggest that student participation in'classrdom activities 
is connecte4 to the task structure. On the surface at least, 
the study of ^classroojn tasks would seem to have implications 
fpr interpreting data on student attention or "time on task." 

But direct academic consequences are not the only ones 
that operate in classrooms. Failure to cooperate with pro- 
cedures (i.e., to attend to tasks) can have consequences 

-\ - 
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Independent of the performance-grade exphange. In addition, 
sinoe grades are partly subjective,- consistent .lack of cooper- 
at^on can affect the value of tlfe exchange by affecting teacher 
sentiments toward a student, ^ It^ is possible,* ^ther'ef ore*, to. ' ^ 
obserye high leve'ls of participatioi\^in actlv^iti^s that \ . 

are not part of the tasH, system. Presumably ^illf-ul sT^u- * 
de'nts can use their knowledge of t&^k structures to segment 
these activitie:^ from those that are part of th^ performance- 
grade exchange in order to avoid possible interfe|:ence effects. 

Actual level of *parti<fcipation tn activities woulq s^eem 
to be 9- function of both the tai^k' structure ^and the yiisci*- ; 
plinaf>y system i'n a classroom. This proposition siiggests 
that .the Interpretation of measures of student participation 
needs to-be done with' knowledge of the clA98room task structure 
Since^uch measures are confOtunded, however, ttte study of . 
activities alone can be a misleading indicator of how leaching 
effects- occur in classrooms. • ^ 

Consequences of Task Management Practices 

To this point ^ in the discussion, the ^^^^s has been - 
on what is learned in classrooms. The model of students 
mediating responses being developed here a^so has implica- 
tions for cjuestiphs of how much is learned, how ,well it is 
learned, and who learns in classrooms. These laii^ter quest; ions 
are associated with issues :of .(a) the types of tasks tl^at ' " ^ 
exist in a classroom; and (b) the way ^these task;s< are ' * 
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administered.. A considera>^^n of tjiiese issues of task ; , / ' 
managemept 'brings the analysis close to .the study\ of, •c^ass'- 
room conditions. , ^ . - : ^ * 

^ ' The overall task structure of. a classropm Is Refined 
by the tdtal configuration of academic task^ that, c^'erate " ' 

' in that setting. .Classrooms can obyiotisljr differ in terms 
of the nnmber of academic tasks, that nvimber^being dejer^ ^ 
•mined by the occasions on which a performance-grade /exchange 
takes place. Within a given content are§ (math,^ language, * 
etc^), the type of tasks can also differ, and there Is no . v 
necessary internal consistency among taskp^ or over time. <> 
Tekchers can, for instance, ask higher-order questions ^ 
during class discussions and test for recall, of the -answers 
to siich. questions during gxaminations.; Certainly during 
a school day students encounter a reasonably wide'^alrrajj^* of 
different types of acadbmic^ tasks . . . / ^ ^ 1 

Deferent types of classroom ta^ks^pl?ice ^ijffd^ejit ' 
demandsyon students. As suggested earlier in. this pa^er,' 
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"understanding'' tasks requirje differerict infora^^tion- ' , ^ 
. processing strategies than ^'meJopy" tasks. In aii under^^ ^, 
standing task, ihe emphasis is on having gtudenlnr^,ai*n'*a ^ ' 

• \ ;^ , " ' , . - ^ 

set ofNgenerative principles or operations that- arQ* then 

-£* , ' t - - t 

^ applied to unencountered instances^in order to def-ive 
' .answers. The task,^ in' other *ords, is to generate fathejp" 
than reproduce an answer, and a particular answfer 'caijnot 
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be prediqt.Qd completely in advance • This mode of thinking • 
at>out content seems to underlie many "Inquiry," or /"discovery" 



; approaches to curriculum. 'Memory tasks, on the o^her hand, 

^ require irepro^ction ot answers^ that have, alread^ by^n \ * 
encountered and such tasks vary 'primitrily in terms of the ^ 

^ amount of information that must be processed* (the dis- 
tinction between understanding and membry task typep is 
based in part on Anderson, 197^). The types 6f tasks . 
would clearly seem to interact w^Lth^^student ability. Some* 
tasks may simply be inherently more difficult' to accompiish 

^ or more difficult for particular studengts. It is likely, 
for instance, that understanding tasks a^e more* demanding* 
fqr many students than memory tasks. The typ^ of titsks 
operative in a given classft-oom can therefore* affect the ^ J 
probability of task accomplishment fo^ individual students 
and, in turn, influence who -learns in that setting. 

The demand character of a classroom task is also affedted 
by'the^tot^l range of different types of -tasks* that are used. 
Classrooms that combine many different types of tasks* obvlAisly 
require a greater ra'n^e of information-processings capabilities 



and alertness by, students to changes in tasks. This factor 
should also influence the probabijllty of task accomplishment 

' for -individual students. 

In a^dition^to the effects of task types, there is evi- 

. dence that the way tasks aire »administtered and other more 
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general conditions of classroom§ influence outcomes, . Pace/ 
for example, can affect exposure to content and therefore 
influence how mucH is learned in a particular: glassrodm, ' 
Jn addition, pace is positively .assgcia't^d wi/tli"variance 
in outcomes: a more rapid instructional pace tends tp 
increase the differences in achievement between high and 
low ability students (on pace effects, see'ArJLin & Jfestbury, 
1976; Atkinson, 1976; Barr, 1974). I^ice can aflect, tWe- \ 
fore, who learns in a classroom, * , 

In addition tp pace, outcomes wouKi seem, to be influ- 
enced by the number and the clarity^ of cue resources, available 
in-a particular instructional environment.; Classroom tasks 
are^ typically accomplished in an environipent of considerable - 
complexity and unpredictability. Many events take place, in 
these settings, many of these events, take place at the-^same 
time, and the pattern of events is not always regular. This 
wa?y of typifying the classroom environment suggests that a 
succesfifful exchange of performance for grades requires con- 
siderable student skill in utilizing environmental cues. A 
successful student must be able to use available information ' 
to identify acceptable^erf ormances, fidjust the definition 
of acceptable\|^rf ormances to account for variations over 
time^ and compensate for the lack of^instructiPnal resources 
within the classroom setting iti^ell (on these .utilization 
skills, see Doyle, 1977). In order to learn from classrooms, 
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a. student must riot bnly be able to proceiss the subject natter 
but also be able to process tlie cla^srooi^ enyiroto^e/it , that " 
'is, he or she must be- sk^led' in, exercising differential \ 

/ vattehtivefless to classroom; stimuli in order to locate cues ' . 
that have- salience for defining the academic task structure 
in a given settirig. Although" empirical data ar€» needed, - . 
v^ariations iri these utilization skills wpuld seem to be 
associated with how well students learn, in classrooms. ' * ' 

In summary, the type of tasks implemented apd the way' 
in which they are implemented would 'seem to,' affect classroom 
outcomes. The task structure defines the f.unctionaX aspectg; 
of a classroom setting and gives, meanirig to 'efivironmental 
variables, in this way it affects what .Is- learned from 
'classrooms and how students procejss available cue resources.- 

,^ Tasks/ themselv^;and the settings in which they aye enacted ' * 

vary, however, in characteristics .that influence the probr * 
■ • ■ • , • ■ - *^ ■ I ■ . .' 

-ability -and efficiency. of task accomplishment. These 

factors influence who learns' and 'how much is^ learned in - ' ' ' 
classrooms. The analysis of both task structure and manage- 
ment' dimensions gives some- insight info the demand characteristics 

of classrooms and the way' these settings affect outcbm'e^, 

'• ' , ' -i I. " ' ' . ' 

-.A brief comment 6n the effects of highly 'structured ' ^ 
• ■ \ - - - . ■ . • •" 

teaching systems such las direct instruction (Rosensfaine, - ^ ■ * 

■1976) and mastery learning., (Bloom, 1976) would seem, to-be 

in order. Available, although ciertainLy not conclusiye, ■ ^ - 
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, evidence suggests- that UsV of such system| is -associated-^ 

with higher mean achievement scores- and, in the case of- 

..." • ' Ik^' ■ ■ '• 

^ mastery , learning/ less variance in outooIn^s. In task 

.structure terms, the- prdbabirity%nd efficiency of task< • 
, accomp'lishlfient is high, "factors ^which influence who. and 
how much, is l^nedr^The criteribn/f o3;L'^judging." efi^ective- 
ness would seem, however," to be relatively generpUs: Did 
iastructional effects occur? More stringent criteria 
regarding tbe durability and transferability, of effects 
have seldom been) applied to such findings. In a series ' 
of studiefe^ 'on training young childl^en in^he.use of .memory 
s t>ai:^?gles , Browjjpand her associat'es ,(A. L.. Brown '& 
Campione,. 1977J A. L.. Brown, Camp^ohe, & Murphy*. 197^) ; 
found that immediate Effects under heavily prom^ed con- 
ditions were relatively eat^ -to obtain. .That ±s, ^raSrSig 
in specific toemory strategi^^used spdntaneously by success- 
^ful Jea^ners impi«ov^d th^jpei^ormance of ;l^ss successful' 
learners. The use of these strategies was not, however, 
very durable and did not transfer, *; Considerably more 
training was required to achieve a reasonable* decree of. 
durability, biH. transfer did ''not improye., I^/fact, when 
large -amounts of training were given to ;i|ncreas^ durability, 
the strategies became "welded" ^to the training environment 
and less, transfer seemed possib.le. ^Performance, in othek 
words, became Jti^^^ly dependent upon prompts available* in 

•■ ■ ■ . ■■■26 ■ 
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a specific training setting. This analysis would a^so • 
seem applicable to Rphwer's (1973) findings on the.^effect)^ 
of elaboration on learning rioijin-pair lists. He reports, 
that if prompt conditions are sufficiently ^explicit, the 
Performance of very young learners (three to five years 
pld)j can match that of older learners (fifteen to eighteen,.^ 
years bid)'.- Such performance sOgvels- for the younger sub- 
jects would se@a; however, to be highly dependent on the 
heavy prompt conditions that are necessary to activate . 
elaboration. Although such resultsi are dramatic, they 
give little insight into what is learned liy the younger 
Students. 

What seems to be operating in highly .stinictured ^''''^ 
teaching systems is what might be called ^a -"heart-pacer 
effect." It the instructional, system does enough tnfor^ 
matioh proces&ing for the learner, then' he or she will 
appear to accomplish the learning task embedded the - - 
system and I'effects" will be obtained. If the very . 
agressive external information-processing support is ' 
removed, however, perfonnance levels decline. The stijdent 

j 

.h^snat learned^ In other words, how to accomplish academic 
tasks independently. This analysijp suggests that attention 
needs to be given not simply to "effects" but also to the 
nature of these effects and how they relate to the student^s. 
continuing ability to accomplish academic tasks in classroom 
settinjfc, , ^ • . 
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JLearning from Classrooms as Problem-Solving 

One w^y tp svimniarize the' model of student mediation that 
is emerging from this project Is 'to -view learning from class- 
rooii\^ as a mode of problems-solving (see Simon & Hayes, 1^76)* 

, The fir.st task in problem solving is to define,, using various* 

' sources of information, the problem structure and/ the appro-5- 

. prlate operations that can be performed on elements in' 
that structure to generate acceptalile solutions. ^ In the 
language of "the presetnt discussion, the problem "space"' 

. for academic learning is defined by the classroom task 
structure. Once a conception of the task '^structure has , 
been formulateld, a student can use -it as a guide to selecf 
and interpret cues, predict likely problem states, and 
evaluate pptejatial solutions. The task ;s true ture becomes, 
in, other words^ a map with which to navigate the ^academfc\ 
terrain. of the classroom. A student who knows this map 
well ckn^,a<gjgpmplish classroom tasks with efficiency and 
with a high pl*obability of succeisd. Such a ^tudent\can, ^ ./ 

' for instance, recognize .that certain types of infornjation - 
or operations are unlikely to be inclvided' in the performanpe- 
•grade exchange in a pa;rticular classroom aixd therefore 'jnlpt 
ha^e to spend time processing such' infprmat ion. Such a stu- 

" dekt can also learn that certain eua: resources (e.g. , teacher 
feedback to certain students or answers givin by some students- 

• to teacher questions) are not reliable indicators of task ' 
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dj^mands and tan therefore be safely ignored. Knowiedge 
of the classrocMn task structure', in other words, enables 
a student to understand the academic system and therefore 
predict t^e likelihood of certain events in thit setting 
(see Schank & Abelson, 1977)./ Failure to learn the task 
structure of a classrod^, on the other hand, can reduce 
both the prdbability and the efficiency of accompliishing 
academic tasks and -thus influence whit and how. much is ^ 
learned. in a particular letting. . • 

From the viewpoint of task management, some cli^sro<M8. 
are well-formed and some are iil-fomed problems* In con- 
trast to the former, ill-formed problems rely for their 
conceptualization and solution on more extensive "knowledge 
of the world" tha-t the person brings to the situation\ (see 
Simon & Hayes, 1976). .If the cue system in\a classroom is 
highly unreliable or difficult lo identify, then task 
accomplishme^t becomes more difficult ^nd depends to a , 
greater extent' on the student abilitie3. In this light, ' 
direct instruction (Rosenshine, 1976) might be viewed as a 
^well-formed proj3lem" that^depends leQs on the entering 
capabilities of the student to achieve its effec^ta* 

* 

From a slightly different persijective , the academic 
task^ structure would also seem to serve as a mnemonic 4evice 
to facilitate memory for information previously encountered 
in classrooms. It would seem to provide, in other words. 
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a semantic^ f-PAmework for coding, storing, and retrievijag 

' , " y ' 

information that is^made available* to students through the 
various 'cue resources ffe^a particular classroom- setting 
(on this_^point, see Kintsch, 1975; Thorndyke,, 1977) . • 
Such a view suggests that' knowledge oi subject matter 
gained in classroom settings is episodic (Tulving, 1972):, 
i.e., embedded in- the concrete features of task structures 
^nd -their ^management. Alternatively, the approach implies ^ 
that classroom-based knowledge of subject matter is perhaps 
integrated semantically in terms of task structures defined 
By the classroom setting rather than by th? content itself. 
These propositions are consistent wit'h findings XDuke, 'Muzio, 
& Wagner, 1978) that students had difficulty recalling what 
they had learned in a course when Jtsked by apr outside inter- 
viewer. The interview situation may h^vev simply lacked, the 
necessary retrieval cues that were. contained within the , ♦ 
task system of the classroom in^ whfch the knowledge of sub- 
^ct matter was obtaine^d. This approach certainly has con- 
sequences for understanding the j nature of what is. learned 
in classrooms.. » " ^ . • ^ 

The analysis of classroom learning jln terms of problem- 
solving and memory underscores the ifcentral role bf the *stu- 
deat^s knowledge of classrooms. Research on instruction has 
traditionally emphasized tasks defined by subject matter (e. 
Glaser, 1976). The present model gives prioritjr tq tasks 
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defined. by the classroom task structure 'and carries the 
^implication that subject matter is encountered ;and con-" 
textualized through such structures. This point may have 
important imp Heat ions for interventions to help students 
learn from classrooms. It. suggest in particular that vtrain- 
ing.at the level of understanding classroom task striict^es 
rather than at the level of specific processing strategies 
might well be more successful (Cf . A. L. Browh & Campione^ 
1977). ^ ' 

* Implications ^/ 

Ther^ are certainly other mediating sjbrat^gies students 
use .to either control or circumvent task, demands in c|jass- 
rooms. These mediating str&tegies hcive been discussed at 
length elsewhere and therefore will hot be reviewed'" here. 

' .. r / — . I. 

The present discussion has, rather, 'ct)ncentrat^d oa the 
mediating responses ihost directly related to acadeiaic 
achievement/ a traditional arpa ocf concern in teaching 
effect iveni^ss researchi Even then, the coverage of relevant 
researqh Aas only been partial. Moreover, the line of evi- 
. dence ha^ been precariously thin at several points. Con- 
siderably more research* with a specific focus on class^om 
tasks and their implementation is certainly necessary to 

: f . . .. ■ 

substantiate the various aspects of the nodel^ advanced in 
this/paper. ^ ' , . 
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Nevertheless, the mtodel of student mediating responses 
emerging from this project' would seem to be a usefu:|: tool 
for^ integrating and interpreting data about information 
processing and learning andc relating these data ,to the 
special circumstances found in classrooms. The^model 
would also seem to be useful for integrating classroom 
va.3^ables into a tjreatment theory that accounts^in some 

V wdys at least for how classroom effects occur. • Finally, 
there are gome, suggestions that the model is valuable as 
a basis for formulating" questions for further research on ^ 
effective teaching::dLn. classroom settings. 

At several points in the discussion implications of 
the model were specified for interpreting such issues as 

. measure©^ of time on task and the effects of direct instruc- 
tion. Little comment has' been made, however, on the question^ 
'of teacher effects. It would seeto appropriate, therefore, 
to cogaclude with soi^e attention. to this question. 

The analysis of classroom tasks suggests, that teacher 
effects are largely indirect ^{b. similar point was made by 
Gump, ^19i54) . Teacher effects are^jnediated first through 
the task structures implemented in the classroom* As 

indicated in the analysis, the task structures teachers use 

* • 

in crajssroom Effect whaff' ig le^arned. ^ Second^ teacher- effects 

on who Jearns and how much is learned areCmediated through 

* J. - ^ 

way in which they manage the tasks that are used in a 
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claiSsroom. "it is important to aScivthat teachers are dot 

• A . — ' . ; 

totally indejptendent agents* inj-classrpoms. There is a sub- 
» • ■» » * 

stantial body 6t evidence accumulat^ing that students play 
an important rale In ^determining which tasks* operate in o 
classrooms and. how thesQ tasks are managed. ' In addition, 
the cla^ssroom environment , itself hai^ an impact on task , 
selection a;id implementation. More knowledge is needed 
concerning how classrooms work— -about the structure &nd 
processes of classroom life — to understand why various 
patterjas occur in these settings. 

If this analysis is accurate, then a direct study of 
tocher behavior would seem to have limited utility for 
generating inf onnation about effective teaching -unless 
that behavior can be linked with other dimensions of the 
classroom environment. It is clear, in Qther words,. that ' 
the study of teaching involves considerably more than the 
study of teachers. 

In summary, the study of ptudent mediating responses 
is raising a number of excitihg new issues in classroom < 
research. In addition, this study is beginning to provld(^ 
a means for answering a basic question in defining effec);ive 
teaching: Why should \?e expect a particular classroom 
variable to have any Effect on student learning outxjomes? 
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